This paper integrates ecological perspectives with language development theories to elucidate students' self-perceived learning trajectories. It presents data from focus, in-depth and member checking interviews with three boys and three girls. The findings show low English as a foreign language (EFL) written output and improved oral output in school (girls) and outside school (boys). It is of particular interest to describe which digital and non-digital experiences students regard as ecological transitions, and to what extent schooling is complementary and compensatory.
INTRODUCTION
Countless adolescents spend several hours a day in front of a computer both in and out of school (Hatlevik et al., 2013) and use technologies for the development of their speaking and writing skills in English (Rasmussen et al., 2014) . Norway and Sweden are compared to other countries in a unique position to profit from the students' out-of-school English learning (Sundqvist, 2009 ), since there is extensive computer use and free access to Internet at upper secondary school (Hatlevik et al., 2009; Vaage, 2014, p. 59ff) . Erstad (2013) recently discussed the importance of 'learning lives' 1 -a term that has a lot in common with learning ecologies. Barron (2006) defined learning ecologies as 'the set of contexts found in physical or virtual spaces that provide opportunities for learning ' (p. 195) . Learning ecologies are built up to learn English, intentionally or unintentionally, and teachers of English as a Foreign Language (EFL) and researchers do not know enough about it (Barron, 2006; Van Lier, 2004 ).
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According to Bronfenbrenner (1979) , 'an ecological transition occurs whenever a person's position in the ecological environment is altered as the result of change in role, setting, or both ' (p. 26) . He used this term for some crucial moments of a learner's trajectory, shifting his attention from one environment to another. Erstad (2014) uses notions such as 'learner in motion ' (p. 9) to describe this phenomenon.
The level of participation within learning ecologies was of particular interest in this study because it helped us conduct an in-depth analysis of ecological transitions and separate the essential moments from the less essential ones. Theories on agency can be used to analyse such active participation. Agency is a multifaceted term. Greeno (2006) defines agency as 'learning to act authoritatively and accountably', like in some acts of moral courage, such as Rosa Parks who 'refused to move farther back in a bus ' (p. 538) . According to Kumpulainen et al. (2010) , 'the will to act, to experience and to exist' or 'an identity that has been formed through participation' is called agency (p. 23). Pickering (1995) discussed conceptual agency in the context of Internet users treating the concepts, methods and information of the domain as resources and adapting or modifying the domain. Van Lier (2010) defined agency as 'movement, a change of state or direction, or even a lack of movement where movement is expected' (p. 4).
Emirbayer and Mische (1998) used temporal-relational contexts of agency in their so called 'chordal triad' (the iterative past, the practical-evaluative present and the projective future) (p. 970). In contrast to this approach, Biesta and Tedder (2006) called for a more ecological understanding, where 'people can only achieve agency in transaction with a particular situation ' (p. 19) .
Researchers either adopt a more structure-related (e.g. Biesta & Tedder, 2006) or agent-related approach to agency (e.g. Emirbayer & Mische, 1998; Greeno, 2006) . The present study used both approaches to illustrate the importance of transactions between an agent and his learning ecology. Considering the plethora of digital and non-digital artefacts, the definitions of agency seemed useful for analysing possible links between the use of artefacts and the occurrence of really important ecological transitions. This study posited agentic moments as a particular subgroup of ecological transitions with a high level of participation. All ecological transitions-that is, agentic and less agentic momentscan be analysed from a language development perspective where questions are asked on whether these meaningful output situations played an important role in the interviewees' language development.
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MEANINGFUL OUTPUT IN EFL AND LANGUAGE DEVELOPMENT THEORIES
Notions such as output and input or productive and receptive skills are preferred to the term 'literacy' in this paper. To improve their EFL teaching, teachers must specifically ask themselves how many and which skills are stimulated in their lessons. The term 'literacy' seems to be an umbrella term covering all four skills (speaking, writing, listening and reading) and makes an in depthanalysis at the micro-level more difficult.
According to Selinker (1972) and Corder (1982) , the development of interlanguage presupposes communicative needs. If the learner experiences no needs, he will not learn English. The aim of this study was not to describe the latent structures of an interlanguage but to determine whether and how meaningfulness and experienced communicative needs could be beneficial for the interviewees' interlanguage. Meaningful output means a situation in which a communicative need is satisfied.
Language production provides the opportunity for meaningful practice. Swain (1985 Swain ( , 1993 Swain ( , 1995 distinguishes three functions of output: (1) noticing function, (2) testing and hypothesis formulation and (3) metalinguistic function. In the first function, English learners might encounter linguistic problems leading them to notice what they do not know or know only partially. In the second function of output, English learners are liable to test out new words or structures. Pica et al. (1989) found that transactional moves, such as clarification and confirmation requests, lead to postmodified output in over one-third of the learners' utterances, which contributes to second language acquisition. The third function of output refers to a reflective or cognitive process-that is, a negotiation over form, not only meaning, which might occur in collaborative dialogues.
From our point of view, the two research areas-learning ecologies on the one hand and language development theories in EFL on the other hand-seem to exist separately. The present study aimed to integrate more closely these two strands of theories and to contribute to a sharper research focus on possible links between meaningful output and digital and non-digital artefacts used within students' PELE in and outside of school. Van Lier (1997 successfully integrated ecological and linguistic perspectives, but his research did not center on out-of-school learning ecologies.
The main aim of the present study was to map learning ecologies and conduct a gender-based in-depth analysis of meaningful output. It is a sub-study of a three-dimensional study investigating the three following domains: (1) technology (digital vs non-digital artefacts, types of artefacts [Selwyn, 2008, p. 9] and agentic triggers [Gibson, 1979; Salomon & Perkins, 2005, p. Drummond, 2001; Littleton & Light, 1999; Vygotsky, 1978 Vygotsky, , 1986 and (3) content (the output hypothesis [Swain, 1985 [Swain, , 1993 [Swain, , 1995 ).
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This study only considered the above-mentioned third domain, the content framework. The content itself was not interesting; what mattered was how the students acquired new content knowledge and, in particular, to what extent the chosen learning ecologies enabled the students to progress in their development of productive skills.
The main research question was as follows: What role does meaningful output play in male and female students' self-perceived PELE in the past, present and future? To answer this question, the study addressed the two following subquestions: Which artefacts are used to develop writing and speaking? Is speaking or writing predominant in or out of school?
DESIGN AND METHODS

Interviewees and Ethical Considerations
Following a qualitative approach, three female and three male first grade students attending an upper secondary school in Western Norway were interviewed. One group interview, 6 in-depth interviews approximately 45 minutes in duration and 6 short interviews lasting approximately 15 minutes were carried out. Pseudonyms were used to guarantee the interviewees' anonymity (Ken, Ned and Tim for the boys and Claire, Faith and Grace for the girls).
Semi-structured Interview Guide
The interviews had a semi-structured format. The interview guide comprised questions which could be regrouped into two different approaches: (1) inschool, out-of-school and semiformal learning and (2) written versus oral productive skills. These approaches were analysed in different temporal dimensions: English learning in the past, present and future. Some open questions were used several times in the first, the second and especially the third phase of the study. The semi-structured interviews enabled the iterative and systematic gathering of data from an emic perspective (Galletta, 2013; Kvale & Brinkmann, 2009; Wengraf 2001) .
Phases of the Study and Interviews
Three different phases were distinguished: The first phase consisted of explorative focus-group interviews allowing all interviewees to talk freely. The main focus was on where the interviewees had learnt English (in or out of school; cf. second research sub-question). Assuming that beliefs are socially constructed, 2. These three research areas were derived from Mishra and Koehler's (2008) focus-group interviews were advisable because the students could 'listen to others' opinions and understandings in forming their own' (Marshall & Rossman, 2011, p. 149) . In the second phase, more analytical in-depth interviews were carried out, providing the opportunity for the individual interviewees to talk more specifically about how and why they had used all digital and non-digital contexts to improve their English. We were highly commended for using face-to-face (FtF) interviews to gain insight into the interviewees' PELE and get detailed answers to our research questions, especially to our first research sub-question aimed at mapping artefacts used to develop writing and speaking skills (Nagy Hesse-Biber & Leavy, 2011, p. 95) . In the third and conclusive phase, shorter in-depth interviews were carried out with the same interviewees six months later. The purpose of these interviews was to confirm findings and add some missing information (Carlson, 2010 (Carlson, , 1105 Stanley, 2015, 31) . Illustrations of their own learning trajectories and radiographic representations of their learning ecologies were presented to all interviewees. The latter representations (cf. Figures 1 and 2) were similar to an X-ray photo, which gave the interviewees a straightforward summary of their ecological transitions and agentic moments on one learning trajectory viewed in a temporal and locational perspective.
Analysis
We used different coding procedures to analyse the data material, especially open and axial coding (Corbin & Strauss, 2015) . The codes 'ICT-related' and 'non-ICT related' were open or descriptive because they objectively summarised the findings without explaining or interpreting the data. Open coding was used more in the first explorative phase of the study (the focus interviews), whilst coding became more axial, explanatory and interpretative in the second analytical phase (FtF interviews) and the third conclusive phase (member checking). The code 'interactionally modified output' was used, for example, to explain more precisely certain output situations. Explanatory coding is used to explain, and not only describe, certain findings, and interpretative coding shows the researcher's interpretation based on the transcriptions. The codes 'agency' or 'ecological transitions' were our interpretation of the second analytical and the third conclusive phase of the study. This was especially the case when ecological transitions were 'clustered' (Marshall & Rossman, 2011, p. 215) , that is, compared to other ecological transitions and highlighted in red as agentic moments in our radiographic illustrations of the learning ecologies (cf. Figures 1 and 2) . Thus, the third conclusive phase (member checking) was crucial because we discussed the importance of ecological transitions with the interviewees, which helped us classify them into more or less agentic moments.
SELF-PERCEIVED MEANINGFUL OUTPUT WITH DIGITAL AND NON-DIGITAL ARTEFACTS
Regarding the first sub-question, the male and female students reported in the FtF interviews on different non-digital and digital artefacts which were used to produce meaningful written and oral output in English.
Claire's English teacher used non-digital artefacts, such as songs. Claire specifically remembered having to sing the song 'Bloody Sunday' in English class. Tim remembered having to sing 'Time of Your Life' in English class. When asked to reflect on how songs were used in English class, Ned answered:
Sometimes, the teacher would ask us to sing a song in English. I got once the text from my teacher, but I ignored it. The teacher asked me why I did not read the lyrics at the same time. He was completely amazed that I could sing the whole song by heart without any mispronunciation.
Interesting artefacts used much more often in elementary school than in secondary school are vocabulary tests, which all female students mentioned several times. When required to reflect on the particular reasons for remembering vocabulary tests, Faith commented thus:
Interviewer: Why do you remember vocabulary tests? Wasn't it sometimes awful to have vocabulary tests at school?
Faith: Precisely. That is why I remember them best… Because when we finally managed to do well and to get them all right, we were incredibly proud. It gave us a real sense of accomplishment.
Ken and Ned mentioned grammar exercises as non-digital artefacts which were somehow decisive for their language development. Ned remembered a grammar exercise on the indefinite articles a and an, which he had to do at home with help from his mother. Ken even remembered a grammar lesson where the students had to conjugate the verb to be on the blackboard.
All interviewees mentioned past learning situations in which digital artefacts were not involved. Ned pinpointed the development of oral output in the following example:
When I was nine years old and I was bored in Spain, my mother wanted me to ask my cousin whether she would fancy watching the waves in the sea. And I did not remember how to say 'waves' in English. 'Do you want to come down and watch the __?' 'The what', she asked. And I had to draw a wave with my hand. 'The waves?' she asked. 'Yes, the waves', I answered.
Faith also qualified mainly non-digitally process-oriented writing (her teacher wrote his comments with a pen on printed essays composed in Word) as ben- All interviewees used Itslearning (ITL) for handing in most homework. Faith wanted to use ITL for process-oriented writing in the future. The male students emphasised the learning output from Kahoot quizzes played in class every Friday when they had to discuss the right answers in groups. They believed that using this digital artefact will lead to a future learning outcome. Ned was the only student to use expressive artefacts, such as writing a wiki or commenting on a blog. All three boys told us in the FtF interviews and in the short interviews six months later that they were mostly influenced by playful artefacts outside of school and that they wanted to use them in the future (e.g. League of Legends, Call of Duty). Ken reported and confirmed in the member check interview that using a specific gaming site made him improve his oral English considerably. He noted the following:
It was something that just happened when I suddenly felt that I want to become a better gamer now … And so I was … It was the site major-gaming.com 3 . Suddenly, my English improved considerably.
Ned remembered having played League of Legends for the first time. He was at level one and his friend Matthias, who spoke better English than him, was at the highest level. When they started playing in a gaming community, they were placed with people at a level between him and Matthias. Ned often had difficulties making himself understood, and the other gamers told him that he was a poor player and should stop playing. Ned confirmed in the member 
SELF-PERCEIVED MEANINGFUL OUTPUT IN AND OUT OF SCHOOL
Concerning the second sub-question, all interviewees stated that writing was mostly initiated by the teacher and was going to be predominant in school. Grace and Faith developed some writing skills outside of school using hashtags on Instagram. Further, in the Facebook group created by their English teacher, all students wrote English in semiformal and out-of-school contexts. Ken could not remember having written e-mails to his friends. In out-of-school contexts, he only remembered the following situation:
The only thing I remember was that I had to send … I don't remember exactly … I had to send… I think, I lost my password or username and I had to send a mail in English to get a new one… to ask and regain access to my gaming community.
Ned sometimes wrote e-mails to his British grandfather. He gave us the following reasons for the predominance of written skills in school:
I think written skills are developed mostly at school because it is too difficult at home. At school, we have to hand in essays to the teacher. He can evaluate your text and you can get a 'well done'. Written skills were predominant in school and in semiformal contexts because there was a greater need for them, and the interviewees perceived evaluation as positive.
Regarding the second sub-question, all male students reported developing their oral proficiency predominantly through gaming at home, and they believed that gaming would also be important for their future language development. In contrast to the boys, all three girls confirmed that they spoke much more English at school than at home. Grace emphasised her English teacher's role when it came to feedback: 'When I use the wrong words or something like that, it mostly happens in English class.'
DISCUSSION: ECOLOGICAL TRANSITIONS AND AGENTIC MOMENTS
Ken's new habit of suddenly using http://major-gaming.com 4 may be considered an important ecological transition or even an agentic moment in his English 'digital learning life' (Erstad, 2013 , p. 14)-a particular subgroup of ecological transitions. He believed that the repetitive use of this artefact in the past had improved his English output (iterative past), that his English was now really good (practical-evaluative present) and that he could improve it by further gaming (projective future) (Emirbayer & Mische, 1998) . This case exemplifies agency instigated by a digital artefact. This phenomenon may also be considered an important ecological transition because Ken's position in his
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Regarding other ecological transitions within learning ecologies, the most interesting cases are Ned and Faith. The following radiographic representation highlights Ned's ecological transitions and agentic moments. Regarding Ned's challenges due to level differences in gaming and speaking English, we may talk of agency as authoritative action (Greeno, 2006) . Ned did something that he had not been taught explicitly to do-namely, improve his English. He became his own agent for change and achieved agency. Biesta and Tedder's (2006, pp. 18, 22) more ecological approach can also be seen here, as Ned 'achieved' agency by means of this specific and particular situation. It was the context that 'engaged' with Ned and made him improve his English. This essential moment in Ned's learning life history was confirmed in the member check interview and is highlighted in red in Figure 1 above because the level of agency may be considered superior to other ecological transitions.
The following representation of Faith's learning ecology facilitates the interpretation of her ecological transitions and agentic moments. In the case of Faith, we see an important ecological transition when she compares the past with the future in the case of non-digital versus digital processoriented writing. The teacher used to write comments in pen on the printout of the students' essays composed in Word. Faith thought that she would learn English more efficiently with ITL in the future.
Notwithstanding, the change and spread of social media habits, namely the use of Twitter in addition to Facebook and Instagram, is deemed more essential than ITL in Faith's learning trajectory because she has formed her identity more through participating in the former (Kumpulainen et al., 2010, p. 23 ). Thus, we may perceive an agentic moment in Faith's PELE.
All the male and female interviewees asked and answered questions in English because their English teacher had introduced this rule in the Facebook group. In this case, we could talk about conceptual agency. Pickering (1995) introduced this notion to describe cases in which Internet users adapt or modify the domain and treat the concepts, methods and information of the domain as resources. The interviewees adapted and modified the concepts and methods of Facebook by spontaneously asking and answering questions in English and not in Norwegian. 
DISCUSSION: MEANINGFUL OUTPUT AND LANGUAGE DEVELOPMENT THEORIES
This study shows that writing was rather infrequent outside of school, while speaking was frequent in the case of the boys' out-of-school learning. According to Swain (1995) , there are good opportunities for output when the learner is compelled to relay messages clearly and explicitly (p. 128). This 'pushed output' is beneficial for language acquisition. It is worth mentioning that Swain's theory on 'pushed output' correlates with theories on interlanguages' communicative needs (Selinker, 1972; Corder, 1978 Corder, , 1982 .
Faith confusing the words 'bear' and 'beard' was a case of communicative need. At the same time, we may discuss Faith's noticing function, the hypothesis testing and eventually the metalinguistic function of output in class with her teacher (Swain, 1995, p. 128) . The hypothesis testing of output can also be seen in the situation in which Tim tested his English pronunciation of a song in front of the teacher without lyrics.
Our findings suggest that for the female students, the testing of words and the subsequent metalinguistic function of output predominantly occurred in school and not at home. Since Swain's (1995) metalinguistic function of output mostly occurred in school, the function of in-school learning in relation to outof-school learning may be viewed as compensatory.
Ned also mentioned how he had learnt the English word 'waves'. He had to mime the word and his cousin helped him find the right English word. In compliance with Pica's et al. (1989) notion of postmodified output and Swain's (1995) first function of output, we might note a case of confirmation check or clarification as an interactional move and a 'noticing the gap' function of output here. The interaction with his cousin, who modified his non-verbal output, enabled Ned to learn the word 'waves'.
All three male students noticed communication problems in several situations on Skype, especially with other gamers who were not native English speakers or used British English instead of American English. The noticing function and the hypothesis testing could be deemed relatively high in their out-of-school learning. However, the metalinguistic function of output played a minor role outside of school. The hypothesis formulation and the testing of words were not followed by a metalinguistic phase, since everything occurs quickly during gaming. The metalinguistic function seemed to be part and parcel of in-school learning for all interviewees. The interviewees reported discussing vocabulary and grammar regularly in school. They never talked about this with other gamers or social media users.
One major finding of this study is linked to the absence of the metalinguistic function of output in out-of-school situations. Tim provided a good example: Sentences such as 'You have to come at me' could easily be misunderstood and confused with sentences like 'You have to come after me'. We could say that All three girls confirmed that they mostly spoke English in school and not at home. This could mean that all three functions of output were mostly present in school and not necessarily outside of school. In the case of the male students, the first and second functions of output occurred outside of school. Only the third stage, the metalinguistic function, was missing. The boys seemed to have an advantage in out-of-school learning because they experienced 'pushed' output situations and could test out new words more frequently. This paper advocates that meaningful output presupposes the occurrence of communicative needs, and this plays an important role in the development of interlanguages (Selinker, 1972 , Corder, 1982 . One example was given by Ned, who had not understood the word 'door' in English and had to ask for clarification (Pica et al., 1989) . If the learner experiences no needs, he will not learn English. Based on these findings, for all students, the role of in-school learning was important for the metalinguistic function, whereas the in-school learning was particularly important for the noticing function and testing/hypothesis formulation among the female students.
The following figure illustrates our main findings in relation to written output: No differences emerged between the girls and boys in relation to written output. This paper contends that school still plays an important, and even compensatory, role when it comes to the development of written skills.
The findings of this study indicate that the noticing, testing and metalinguistic functions of written output were scarce in all interviewees' out-of-school learning, but seemingly well-balanced at school. Ned emphasised the importance of essays, in which students could try out new words. In these cases, the metalinguistic function of output was epitomised by the teacher's form-based comments on the essays.
Generally, we might say that the dichotomy of out-of-school learning versus in-school learning is not necessarily always useful with respect to learning ecologies, especially in the cases of homework and vocabulary tests. In many situations, in-school learning occurred outside of school and vice versa. This paper argues that transferring out-of-school learning to in-school learning is not necessarily a panacea.
LIMITATIONS
The aim of this enquiry was not to obtain high external validity. This is obviously not possible with only six interviewees. Other qualitative studies will have to confirm the study's findings. The main focus of this study was on the quality and the depth of the interviews. Further, the study does not give an exhaustive image of learning in and out of school, as it offers only the voices of the students and their reminiscences of where they had learnt English. Selfreport studies may frequently have validity problems because the evidence is based on what the informants think and remember (Howard, 1994; Kvale & Brinkmann, 2009, p. 252; Mays & Pope, 1995) . However, it must be stressed that the validity of the data might have been enhanced by the fact that all the students were interviewed three times (focus, FtF and member check interviews).
Undeniably, there is bias in all in-depth interviews. There are various ways to improve the validity of self-report studies, such as avoiding leading questions. Leading questions were avoided in the first and the second phases of this study. Open questions were added to allow the interviewees to expand upon their replies, and confidentiality was reinforced to stimulate more truthful responses. However, some leading questions were used in the third phase. According to Kvale and Brinkmann (2009) , leading questions are well suited to 'repeatedly check the reliability of the interviewees' answers, as well as to verify the interviewer's interpretations' (p. 172).
Our enquiry establishes, to a certain degree, theoretical validity. By relating most interview questions concretely to the temporal-relational conceptualisation of agency in Emirbayer and Mische's (1998) 'beyond concrete description and interpretation and explicitly address the theoretical constructions that the researcher brings to, or develops during the study' (Maxwell, 1992, p. 50) .
In terms of reliability, stability and equivalence are important in qualitative research (Grønmo, 2004, p. 222) . This study does not have any equivalence because no researcher has conducted a similar study with the same interviewees at the same time. However, stability was obtained because, in some cases, the same interviewees were asked the same questions during the same interviews, such as the FtF interviews and the member check interviews six months later. In other words, iterative questioning (Shenton, 2004, p. 67) and member checking (Carlson, 2010 (Carlson, , p. 1105 Stanley, 2015, p . 31) played a major role in terms of stability and, thus, reliability. Further, all analyses in this enquiry were done by the same researcher, which may have influenced the reliability of the results. However, excerpts from the interviews were debriefed with peers (Marshall & Rossman, 2011, p. 221) to improve the reliability and reduce potential bias.
Last but not least, different forms of interviews (short versus long, group versus individual) were carried out at different times, with an interval of two months between the focus and FtF interviews and six months between the FtF and member check interviews. This form of 'triangulation' might improve the credibility of this study (Creswell & Miller, 2000, p. 126; Denzin, 1978, p. 291) .
CONCLUSION
This self-report study mapped and elucidated the importance of meaningful output within PELE in the past, present and future of six students attending upper secondary school. It offers valuable new information about broader conceptualisations of second language acquisition that emphasise the importance of ecological as well as didactic aspects. It adds to the present body of knowledge of English in-school and out-of-school learning which, in contrast to former studies (Pearson, 2004; Sylven, 2004; Pickard, 1996; Sundqvist, 2009; Sundqvist & Sylvén, 2014) , includes written skills and the use of both digital and non-digital artefacts.
The male and female students used different non-digital (boys: songs, grammar exercises; girls: songs, vocabulary tests) and digital artefacts (boys: real strategy games; girls: social media) in the past. The present and the future of their learning ecologies are and will probably be influenced by digital artefacts (boys: real strategy games at home, ITL and Kahoot in groups at school; girls: social media at home, ITL and Kahoot in groups at school) to produce meaningful written and oral EFL output.
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